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EDITORIAL DEPARTMENT NOTE 


Cost accounting and cost accountants have weathered the de- 
pression remarkably well. Not many years ago cost accounting 
was viewed as a sort of necessary evil—something which busi- 
ness had to put up with, but something which yielded very 
little of value to the business. In those days, hard times meant 
a curtailment or possible elimination of cost accounting activi- 
ties. But those were the days of historical cost accounting 
before budgetary control, standard costs and accounting de- 
signed to point the way rather than to report on the trail cov- 
ered. Historical cost accounting was of doubtful value, espe- 
cially as compared with what can be accomplished under modern 
cost accounting methods. Cost accountants have demonstrated, 
and are demonstrating daily, the value of modern cost account- 
ing to industry. As a result, cost accountants as a group have 
fared remarkably well during the current depression. 

The two articles which we are presenting this month illus- 
trate rather well the way in which cost accounting has prog- 
ressed. It is often desirable for a person in close contact with 
a particular field of knowledge to take time now and then to 
compare what is known and used today with what was avail- 
able some 10 or 20 years ago. It is only in this way that it 
is possible to appreciate the progress which has been made. 
This is the method used by the author of our first paper in 
discussing the improvements in the accounting methods of the 
company with which he is connected. The author of this paper 
on “Developing Costs at a Brush Factory” is William C. Fitts, 
Treasurer of the Prophylactic Brush Co., of Florence, Mass. 
Mr. Fitts was educated in Springfield, Mass., and at the Wal- 
ton School of Commerce. He is a Certified Public Accountant 
of Massachusetts. Previous to his connection with the Prophy- 
lactic Brush Co., Mr. Fitts spent several years in production 
and cost work in industrial plants and about 10 years in public 
accounting. 


Our second article, dealing with “A Cost System for a Spark- 
ling Ginger Ale Company,” describes the development of a 
modern cost system for a particular industry and stresses par- 
ticularly the value to management of the various improvements 
which were made. H. W. Jones, the author of this article, re- 
ceived the B. S. degree in Chemical Engineering Practice from 
the Massachusetts Institute of Technology in 1926. Since that 
time, except for a year of graduate study in Business and 
Engineering Administration at M. I. T., he has been connected 
with the Atlantic Refining Com of Philadelphia. At 
present he is Assistant to the Chief ineer of the Process 
Division. 
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DEVELOPING COSTS AT A BRUSH FACTORY 


By William C. Fitts, Treasurer, 
Prophylactic Brush Company, Florence, Mass. 


AS THE modern writings on cost accounting are different from 
those of ten years ago, so the cost departments of industrial 
plants today have little to compare with those of 1914 to 1915. Not 
only are the forms and records changed, but the functions and pur- 
poses of the department are not the same. Where ten years ago the 
cost department was a history-recording unit of the accounting 
department, today it is an indispensable part of management, 

The changes in our cost methods probably parallel those of other 
manufacturing plants. In reviewing these changes, I wish first to 
present the department as it was perhaps eight or ten years ago, 
and second, to show what has taken place in the last few years. 


Oxtp Cost AccouNTING METHODS 
Labor 


Direct labor earnings were usually based on day work with some 
piece work on the larger production operations. Such studies as 
were made, were based on the production of the best worker in the 
group. No attempt was made to study methods, tools, or flow of 
work to or from the job. Rates were not relative. Jobs requiring 
about the same amount of skill did not carry the same rates per 
hour, and where several workers were performing the same oper- 
ation there was usually a wide variance in their individual base 
rates, regardless of efficiency. 

Indirect labor was day work and the number of workers re- 
quired was left to the judgment of the foreman or supervisor. With 
variations in production, no appreciable change was made in indirect 
labor costs. 


Material 


Both direct materials and supplies were used as needed. No con- 
tinuous check was put on consumption and there were no minimum 
or maximum controls of inventories. There was in use, however, 
a stock ledger and a good receiving department, with checks on pur- 
chased materials. 
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Overhead 


In the general ledger, accounts were kept with direct labor, direct 
material used, and one account for manufacturing expense. At the 
end of each year, the direct labor was divided into the manufactur- 
ing expense and a burden rate determined for the succeeding year. 


The Cost Department 


Labor was reported to the cost department on time tickets which 
showed the job worked on, the number of pieces produced, and the 
amount paid the worker. The clerks in the department divided the 
amount of money by the number of pieces and arrived at a unit cost. 
Cards were kept on each operation on every brush manufactured, 
to which was posted by hand the time tickets mentioned above. 
Periodically these postings were added up and averaged to obtain 
an average cost of the operation. 

Material costs were determined by estimating the quantity of ma- 
terial required to manufacture one unit and valued at the last pur- 
chase price. The labor and material costs were assembled on cards 
and the overhead percentage applied to the direct labor to arrive 
at a total cost. 

This information was used to price inventories, cost sales, and 
determine selling prices. At the end of the year there were usually 
discrepancies between book and actual inventories, which were at- 
tributed to the variation between actual costs and the costs used for 
pricing. Any large variations in labor costs were brought to the 
attention of the plant superintendent, but they consisted only of 
particular operations and lots and were usually. due to misinforma- 
tion on the time cards. 


Tue New DEVELOPMENTS 


Control of Labor Costs 


Our first problem was that of labor. We engaged the services of 
an industrial engineer who assisted us in installing a wage payment 
system which combined methods and efficiencies with a bonus for 
accomplishment. 

To go into the principles and routine of this wage payment plan, 
would take up too much time and is really outside of the scope of 
this paper. It suffices to say that it produced results in the way of 
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increased production at lower costs and resulted in the elimination 
of much lost motion. 

Following the time studies of the various work points and jobs, 
the standards department determined the number of man-days re- 
quired in each department (both direct and indirect) to operate 
from 0% to 100% capacity at 100% efficiency. Of necessity, 
100% capacity was first determined by the particular operations 
which limited the departmental productions. In Exhibit A (pages 
500-1) is presented a typical chart as used in our plant. You will 
note the capacities from 0% to 100% are across the top and the de- 
partment numbers down the side with a segregation as between di- 
rect and indirect labor. The maintenance and other indirect depart- 
ments are shown in a separate group below. Supporting this chart, 
we prepared a detailed list of every indirect worker in both direct 
and indirect departments, required at each capacity. For example: in 
department 32, the indirect workers at 100% capacity are shown 
as 17, which according to the standards department, comprises I 
foreman, 4 assistant foremen, I set-up man, I repair man, I ma- 
chinist, 2 stock men, 2 clerks, 2 janitors, 1 truckman and 2 inspec- 
tors—a total of 17. The direct man days are converted into stand- 
ard hours per month and the indirect into dollars and cents and used 
in the preparation of the budgetal expenses. 

To facilitate getting such information as was required, tabulat- 
ing equipment was installed and the labor card revised along the 
lines of Exhibit B. There is nothing particularly unusual about 
this card except that no extensions are made to show either the 
standard hours at the standard rate or the actual hours at the stand- 
ard rate. The reasons for this are that all jobs are classified into 
groups and at the end of the week the cards are sorted by groups 
and the extensions made to show efficiency variations and base rate 
variations, as each group carries a certain standard rate per hour. 
The standard rate is the time study department rate adjusted to 
95% efficiency which we consider normal. The results thus ob- 
tained are prepared by departments and for the plant as a whole, 
in both weekly and monthly reports. 


Control of Material Costs 


Our second problem was material control. In our case, we had 
already established a fairly efficient receiving and stores system 
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supported by stock ledgers. We did have to set up price standards, 
consumption standards, and standard inventories. 

Two types of price standards are in use. The first one is a stand- 
ard for purchased materials. All direct materials purchased outside 
are put into inventory at standard prices and the difference between 
this standard and the actual amount is charged or credited to vari- 
ation accounts. In our cost plan we use two accounts for price vari- 
ations—one for savings and one for losses. The savings are cred- 
ited to a reserve and the losses charged to operations. At the end 
of the year, the reserve is used to offset write-downs in inventory 
due to lowered standards. 

The other price standard is in reality a mixing standard. In our 
particular industry the bristles which go into the brushes are the 
result of blending both high and low standard-priced bristles. This 
blending can only be done by workmen skilled in brush making. To 
control the cost of this blending, standard formulas are prepared at 
standard prices to establish a standard cost per pound. Against this 
standard, we compare the actual cost resulting from blending vari- 
ous bristles priced at standard. The mixing variations thus found 
are treated similar to variations in purchase materials. In putting 
this plan into effect, the first efforts of the foreman were to show 
savings by using low-priced materials with as little high-priced ma- 
terial as he could to maintain quality, but his savings were short- 
lived because he found that the less expensive supply was exhausted 
and all he had left was high-priced materials so that his mixing 
costs doubled over night. 

Our standards department prepared for us the amount of ma- 
terial required per piece produced for such operations. With this 
information, the production of each of these operations for the 
month is multiplied by this standard quantity and the raw material 
which should have been consumed is determined. As against this 
standard, we have the amount of material actually consumed with 
the resulting variations. A typical report, priced at standard cost 
is prepared as Exhibit C. This report is prepared to show the vari- 
ations in waste resulting from cutting hair brush backs from birch 
lumber. We found that in dealing with this particular item, part of 
the variation was due to the workmen and part the fault of the 
quality of material purchased ; therefore, it is prepared to show the 
results by suppliers. You will note that the results from using 
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lumber purchased from B, produced a larger amount of waste and 
therefore, was instrumental in our eliminating B from our sources 
of supply. 

In order to further control our material costs as well as invest- 
ment costs, we have put into use a standard and actual inventory 
comparison similar to the one presented in Exhibit D, Careful and 
detailed studies were made of production cycles, availability of raw 
material, and sales demands and the ideal or standard inventory de- 
veloped. Following the description of the items, we show the num- 
ber of days’ supply estimated to be necessary to operate without in- 
terruption and the value of one day’s supply. The product of the 
two is the standard inventory to be carried at all times. This inven- 
tory is compared at the close of each month with the actual and 
the ratio of the actual to the standard expressed. We establish the 
standard once a year and do not alter it until the next year. Our 
reason for this is that we are dealing with the exception which 
might otherwise not show up. 

The adoption of this report reduced inventory investment and 
demanded more accurate planning on the part of the production 
department. 


Control of Overhead Costs 


The next problem was indirect expenses and budget allowances. 
Exhibit E presents in a condensed form the manner in which we 
prepare the expense budget for each department. In addition to the 
percentages of capacity shown, the usual report is extended to 
embrace the entire scale from 0% to 100% ¢apacity. The number 
of direct labor employes required to operate at the varying cap- 
acities is obtained from the man load chart previously mentioned 
and corrected into standard hours for a 200-hour-month. 

Indirect labor and most indirect expenses involving labor, are 
prepared from the man-load chart. Material and other expenses 
for each capacity are the results of studies of the controlling fac- 
tors of each item and past experience. Fixed charges and prora- 
tions were allocated according to floor space, investment, steam 
and power consumptions. 

The indirect departments whose expenses have not previously 
been distributed are also budgeted. Upon the determination of 
normal capacity, the expenses of these departments for that capacity 
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PRO-PHY-LAC-TIC BRUSH CO.—FLORENCE, MASS. 
Monthly Budget—Dept. 32 
(Based on Standard Month of 200 Hours) 


OP GIT <cnccccicesceceen 50% 60% 70% 
No. of Direct Labor Employees. . 55.5 66.6 77.7 
Standard Hours per Month...... 11,100 13,320 15,540 
Expenses 
+ i eer ere $1,189.09 $1,264.43 $1,339.83 
2 CE Sti vecusevbasewacc tense 182.73 219.27 255.84 
X5 Maintenance of Buildings....... 167.00 167.00 167.00 
X6 & X9 Home Dept. Charges...... 321.38 385.64 449.91 
X6 Maintenance of Equip.—Outside 
oe a: Sa ere 229,12 274.94 320.75 
X9 Small Tool Ex.—Outside Charges 114.31 137.20 160.09 
Se MS hitccccasescccenasnee 182.45 208.41 243.04 
(. 2 ee Crees oe 7.38 8.21 9.03 
2 Oe ciccecc seed tmekeskouk 60.28 72.34 84.39 
wee Group Tmeurance «2... cccccccss 45.26 53.94 62.62 
X25 Inventory Expense ............. 20.00 20.00 20.00 
X26 Liability Insurance ............ 35.02 41.21 47.39 
ME MEE Gn wkhadd car bicecuwsens 367.43 440.94 514.44 
DEED ance cneworsecinccevess 8.61 8.61 8.61 
pe rrr ere 913.53 1,023.97 1,088.21 
X42 Broken Bundles Expense ....... 38.10 45.72 53.34 
Be , ME bide saan ceded cacencineen 318.14 318.14 318.14 
rere 14.64 14.64 14.64 
i fe EE eee 1,040.53 1,040.53 1,040.53 





Total Departmental Burden... $5,255.00 $5,745.14 $6,197.80 


Normal Capacity 60% 


Proration of Indirect Departments 
Expense at Std. cost on Standard 





BN Eo. dainendeaddeses 5,432.03 
c.f ere $11,177.17 
Rate per standard hour 
$11,177.17 ~ 13,320 ...... $ .83913 
Exursit E 


are distributed according to the percentage of standard hours in 
each direct department to the total direct standard hours of the 
whole plant. This now gives us the total burden for each depart- 
ment at normal capacity and the cost per standard hour which is 
used to determine burden applied and for computing individual 
costs for inventory and costing of sales. The unabsorbed burden 
each month, which is the difference between actual expenses and 
applied, is segregated by departments and broken down to show 
the variations of each type and the volume variation, due to the dif- 
ference between normal capacity and actual capacity. A summary 
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of the whole plant is carried to the financial income and expense 
statement and shown as deduction from gross profit. 

The manner in which these studies and budgets are used is 
through the departmental control sheets similar to the one marked 
Exhibit F. These reports are issued weekly to the foremen with 
copies to the superintendent and plant manager. You will imme- 
diately observe that this report does not include non-controllable 
items, as we feel that to include them confuses the foreman and 
takes away from the simplicity of the data already included. Some 
of the figures at the top of the sheet are purely statistical. 


RESULTS OBTAINED 


What, if any, are the results? Let us take, first, the question of 
labor. At normal capacity the direct labor costs were reduced 30% 
but at the same time the employes were earning more per week. 
The savings resulted largely through improved methods and tools 
which enabled the employe to increase his output. 

Indirect labor showed a decided drop due primarily to the ex- 
pense fluctuating with capacity. The tendency to manufacture 
jobs when none existed was gone, There was the expected lay- 
off and reduction in indirect workers when studies revealed there 
was overloading. 

Materials (both direct and indirect) showed the results of 
budgeting. Consumption wastes, while large at first, soon dimin- 
ished when the amount became known. Smaller inventories are be- 
ing carried in the stock rooms, with only immediate supplies held 
in production. Under the old plan, almost as-much was carried in 
the production departments as was carried in the stock room. 

Also, we find the foremen more alive to their responsibility to- 
ward plant expenditures. Most of them never realized what their 
department spent for spoilage or re-work, or wasted materials. 
They soon realized, too, that the control of these costs was in their 
hands, and almost immediately suggestions as to cost reduction 
were numerous. The service department’s charges for repairs and 
upkeep on machinery and equipment declined when the foreman 
of the productive department found these services were charged to 
him and that very often the cost exceeded a reasonable amount. 
At the foremen’s meetings, a good-natured rivalry was created with 
each foreman striving to make a better showing than the others. 
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January 1, 1935 
DEPARTMENTAL CONTROL SHEET 
DEPT._32 ae 
6 % Capacity ‘Week Ending 
Race | Gan Per | Gain or Per 
Per or Sed. | Sed. 
— SH} Standard | Actual Loss | Hr.|| Loss Year | He. 
Cd ese a 
, "__"__"NonBoows | | _7a4| | 906 ee 1 
|" Tomt_ | | asgon| | 24s08 J an 
ing = ooq_| 92%] 1166 b5"| a2" am pet on Bacio 
Buse Bow . | sasre | | case | | se A }.008 } __ see} .oog fo 
Indirect Labor 
nee ae c= sos7 |__| 
M't, Eq’pe. and S T. EB 
| He Bape How — 704 ee eS 
| & of Toul Dien. on Bomws] js | | ead " — 
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Management today looks at the cost department in a very dif- 

ferent light than it did ten years ago. And why not? The only 

information which they received under the earlier conditions was 

cost data on labor operations and cost summaries, while now there 

is a mass of vital statistics and data which presents a very clear 

picture of the plant operation. In addition to the weekly and 

monthly reports mentioned earlier in this article, a monthly 50- 

page report is prepared by the cost department with a letter of , 

comment, setting forth the important variations, etc., with sup- 

porting data or studies indicating the causes and sources of the 

trouble. : 
The following table of contents for one of these reports may 

be of interest: 


Operating Ratios and Statistics. 
Comparative Manufacturing Expenses—Plant. 


Actual Actual Actual 
Month Budget Year Budget Last Year to Date 


Detailed Inventory Comparison 
This Month Last Month Year Ago 


Plant Capacity Data 
Departmental Burden 


Actual Applied Unabsorbed Actual Capacity Normal Capacity 


Departmental Control Sheets—All departments for the month. 
Spoilage—Departments 

Re-work—Departments 

Tool orders closed 

Material Price Variations—Purchases 

Material Price Variations—Mixing 

Material Consumption Variations 

Standard and Actual Inventory Comparison 

Charts and Graphs 


With little additional clerical cost we are assembling together 
the leaks and wastes of the plant showing how and where they 
occur and the total cost to the company, and are giving manage- 
ment indispensable assistance in the control of plant activities. 





__ 
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A COST SYSTEM FOR A SPARKLING GINGER ALE 
COMPANY 


By H. W. Jones, Ass’t to the Chief Engineer, Process Division, 
Atlantic Refining Company, Philadelphia, Pa. 


5 bes study was undertaken in order to design and secure the 

adoption of an-accounting system which would serve as an 
adequate basis for developing a budgetary system for controlling 
operations. Budgetary control methods were to be applied to 
administrative costs as well as to production and kindred expenses. 
It was recognized that satisfactory control entailed close adherence 
to lines of responsibility in the classification of accounts and that 
the ease with which annual and monthly budgets could be developed 
depended to a great extent upon the care originally exercised in 
separating the variable expenses from the fixed, i.e., those expenses 
which vary with the volume of business from those which are 
practically independent of it. It was recognized that this same 
classification into fixed and variable expense would also aid ma- 
terially in the problem of controlling costs by segregating those 
items for which, in general, the junior executives are responsible 
from those which could only be effectively controlled by the higher 
officials of the company. 

In addition to the above considerations the accounting data 
needed to be so arranged and organized that it would become a 
relatively simple matter to calculate dependable manufacturing and 
selling costs on any given product. This required consideration of 
the variations in costs which might occur due to flavor or bottle 
size, case size or order size—the latter as it affects the total volume 
of sales of any one product. 


Manufacturing Equipment and Process 


The company operates four manufacturing plants, one devoted 
exclusively to the preparation of extract, and the other three to 
the production of bottled beverages. The latter are sufficiently 
alike in their manufacturing processes and problems to make an 
accounting system designed for one applicable to all three. The 
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problems of the extract plant are not considered in the present 
report. 

In these beverage plants the manufacturing process consists of 
two steps: (1) the preparation of the syrup of the required flavor 
from sugar and extract, and (2) the bottling operation, including 
washing and sterilizing the bottles, measuring the syrup into the 
bottles, adding carbonated water, capping, labeling and placing in 
cases. This entire bottling operation is done by automatic ma- 
chinery tended by a crew of about six men. 


Sales Line and Sales Methods 


The following schedule indicates the products now manufactured 
at the company’s Plant C. Other flavors and sizes are included 
in the sales line, but they are produced at one of the other two 
plants. 


Bottle Size Bottles Case 
High Grade Line 

Be WR MD iscncdsccecdsssnccdecacks 12 

Be GOED. ci cadenscsancesnsecnccass 12 
Popular Line 

i, BO GED cnvcccdcasecrscdanns 24 
ts 3 eee errr re 24 
Ber Re Bled nsnncedsddbasiescedacnuwe 12 


The above are manufactured in the Dry and Regular flavors, 
and also in other flavors such as Orange Ade, Lemon and Lime 
and Root Beer. The company also markets extract for use at 
soda fountains, carbonic acid gas in tubes, and a few other minor 
items. é i- 

The company’s products are sold directly to the retailers. De- 
liveries of the product and the collection of returned cases and 
bottles is handled by a fleet of trucks operating from the three 
manufacturing plants and various warehouses located at strategic 
points. 


Seasonal Character of the Business 


Possibly the most important factor contributing to the desir- 
ability of modifying the accounting methods of the company was 
the seasonal nature of the beverage industry. As would be ex- 
pected, the bulk of the business is done in the warmer months of 
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the year. Extensive manufacturing for stock to meet this peak 
demand is impractical for several reasons. In the first place, pro- 
longed storage is likely to cause considerable loss from spoilage 
of the contents. Moreover, storage during the winter months 
involves a considerable expenditure for heating the warehouses. 
The controlling factors, however, are the almost prohibitive costs 
both of the storage space and of the bottles and cases that would 
be required to handle the inventory. At present the latter are used 
over and over again and are considered fixed assets, sales being 
made to consumers on the basis of contents only. If the company 
were to manufacture to stock on any large scale, the major por- 
tion of the economies resulting from such a sales policy would 
be lost due to the increased cost of storage space and containers. 
The latter item already represents 10% of the total assets of the 
company. 


The Manufacturing Problem 


With the above outline of the general problem in mind, it was 
a simple matter to formulate the more detailed manufacturing 
problem. The company has four plants, three bottling and one 
extract. What it needed was an accounting system which would 
give adequate control of costs in each of the four plants in terms 
of organizational responsibility, For example, the man who is 
responsible for keeping labor costs down should be charged with 
labor costs, but if the same has no control over purchases of ma- 
terials he should not be held responsible for material cost as well 
by including this item in his account. On the other hand, he may 
be responsible for the volume of material used. If so, he should 
be held accountable for physical but not for dollar volume, since 
the latter is the responsibility of the purchasing agent. 

In addition, it was desired that accurate unit costs be obtainable 
easily by flavors and by sizes at any time such information was 
needed. The accounts were, therefore, so subdivided that the basic 
data for these calculations are readily obtainable. Such a subdi- 
vision involved a careful analysis of the factors, and of the rela- 
tive importance of the factors, which cause the variations in costs. 
Discrimination must be exercised to choose only those factors 
which cause appreciable variations in order that the cost of getting 
the information may not exceed its useful value. 
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THE GENERAL PROBLEM 


Purpose of New Procedure 


Prior to the present development, the company prepared a 
monthly report of operations comprising both a balance sheet with 
a reconciliation of surplus and an operating statement. The or- 
ganization of the balance sheet was the conventional one, and in 
general was suitable for the purpose. Figures were given compar- 
ing the company’s present position with that at the end of the 
same month of the previous year. Supporting schedules indicated 
the detail of such items as deferred assets, accrued liabilities and 
inventory. Data on the latter were given for each of the four 
plants in order to indicate at which plant the material was located. 

The operating statement was also set up in the conventional 
form. The items shown were sales, cost of goods sold, selling, de- 
livery, advertising and sales promotional expense, local administra- 
tive expense, general administrative expense and “other deduc- 
tions.” Comparative figures were given for the month just com- 
pleted and for the same month of the previous year. In addition, 
a comparison was shown for the most recent six months with the 
same six months of the previous year. This information was 
given both for the company as a whole and for each of the four 
plants separately. Supporting schedules indicated the detail of 
each of the items, but these schedules were not so organized as to 
obtain the most information from them readily. They were more 
in the nature of simple trial balances than planned statements of 
operations for the purpose of controlling expenses. 

Each of the cost and profit items was reduced to dollars (cost or 
profit) per case sold and to dollars per $100 net sales. The com- 
pany had been attempting to use these ratios as indicators of oper- 
ating efficiencies, but without much success due to the extreme vari- 
ations in them caused by the seasonal nature of the business, and 
the fact that most of the company’s overhead charges were pro- 
rated on a straight monthly basis rather than on the basis of 
volume of production. 

The purposes of the revised procedure were: (1) to install a 
budgetary system for controlling operations, and (2) to abandon 
the attempt to measure the efficiencies of all departments in terms 
of the same two units (dollars per case sold and dollars per $100 
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net sales), substituting in their place those ratios which are most 
applicable to the particular section under consideration. 


Budgetary Control 


It would have been difficult for the company to have made any- 
thing even approaching a reliable estimate of sales for the year 
under consideration due to the disturbance resulting from the in- 
clusion of a new major line among its products. However, it was 
felt that with the experience of 1932 behind, there was no ques- 
tion but that adequate estimates could be made for 1933. It was 
not expected that they would turn out perfectly at first, but a 
start had to be made if results were ever to be obtained. Each 
man in the organization who was responsible for preparing and 
following a section of the budget would gain knowledge and ex- 
perience each time revisions and new estimates were made, so 
that after the first year much greater accuracy could be expected 
with considerably less expenditure of time. 

As a preliminary step toward the installation of a budgetary 
control system it was necessary to revamp both the classification 
of accounts and the methods of prorating some of the expense 
items in order that lines of organizational responsibility could be 
followed in preparing the budget estimates. The next section of 
this paper deals with the production side of this problem. 

In presenting the monthly balance sheets and operating state- 
ments after the inauguration of the budgetary control system, 
every effort was made to make the report as simple and clear as 
possible. Both actual and budgeted figures as well as variations 
of actual from budget for the current period are shown in parallel 
columns. In addition the actual figures for the same month of 
the previous year were given, thus enabling the reader to obtain a 
ready comparison for the present trend of business. The inclu- 
sion of data to compare the present month’s results with those of 
the previous month was not considered to be of much value due 
to the seasonal characteristics of the business, and it was therefore 
omitted in order to simplify the report. 

The balance sheet is shown only for the company as a whole. 
The operating statements, however, and all supporting schedules 
are divided as before, to show the results for each manufacturing 
plant or sales division separately from the results for the entire 
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company. This is necessary in order that each divisional execu- 
tive may readily see how well or how poorly he has performed, 
and take steps to correct practices which are causing excess ex- 
penditures. 


Measurement of Operating Efficiency 


The company abandoned its attempt to measure all things in 
terms of dollars per case and dollars per $100 of net sales, and 
adopted as a measure in each section of the business that unit 
or ratio which appeared to be most suitable. The use of the case 
unit is particularly criticized because of the fact that it is not in 
itself a constant quantity. For instance, a “case” might either 
be two dozen 8 oz. bottles, one dozen or two dozen 12 oz. or 14 oz. 
bottles, or one dozen 29 oz. bottles. The use of either the case or 
the dollar volume of sales unit is only sound when applied to 
those items which vary with the case or the dollar volume of sales. 
Most of the items included in the so-called fixed expense category 
are not appreciably affected by the volume of either production or 
sales. Consequently if such items are included in the numerator 
of these ratios, wide variations occur in the unit costs due to the 
seasonal nature of the sales curve. 

Rather than attempt to develop standards for prorating fixed 
expense items in accordance with sales so as to get a fairly con- 
stant unit cost throughout the year, it was felt that a simpler 
and sounder plan would be to separate all expenses into two 
groups, fixed and variable, and use ratios as criteria only for fol- 
lowing the latter. This means that unit eosts will no longer be 
the primary tool for controlling expenses. In their place the 
executive will follow carefully the variations of actual from 
budgeted expenses, and he will have no cause for worry even 
though unit costs are high in the off season months so long as 
expenses are kept within the limit planned by the budget. 


THE MANUFACTURING PROBLEM 


Original Procedure and Improvements 


Attention is directed toward the company’s original manufac- 
turing statement which appears as Schedule A supporting the 
item “Cost of Goods Sold” in the operating statement. 
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As mentioned before, this schedule is more in the nature of a 
trial balance than a planned statement for the purpose of con- 
trolling manufacturing operations. Information was given both 
for the company as a whole and for each of the four plants sep- 
arately. Comparative data were included for the most recent six 
months of both the present year and the previous year. In addi- 
tion, the statement showed the results of each of the two most 
recent months individually. The comparison of two consecutive 
months in an industry so greatly affected by seasonal variations 
is not felt to be indicative of anything in particular other than the 
aforementioned seasonal variation. 

The real difficulty arose, however, when one attempted to in- 
vestigate further into the detail of manufacturing cost. Three 
main divisions of the data were made: material, labor and burden. 
Material included everything going into the actual product except 
water. It did not include such things as fuel, illuminating gas or 
power. Labor was subdivided into direct, indirect and superin- 
tendence; however, the time of the night watchman was included 
not with labor but with burden. The latter group, i.e., burden, 
was broadly inclusive of everything else which enters into the 
manufacturing cost regardless of whether it was a variable or 
a fixed expense. 

The subtotals of material, labor and burden expense and the 
grand total of all three were each reduced to a unit cost expressed 
as dollars per case produced. Since depreciation, manufacturing 
taxes and some of the other items in the burden account were 
prorated on a straight time basis, large variations occurred in this 
unit cost due to the seasonal nature of the production curve. In 
addition, as mentioned before, the “case” unit is an exceedingly 
elastic quantity, the total liquid content of a case varying all the 
way from 144 oz. to 350 oz. Moreover these figures were prac- 
tically valueless from a control point of view inasmuch as the 
men who were held responsible for manufacturing cost, i.e., the 
plant superintendents, had no control over many of the items in 
the cost. In such a situation, they always had an alibi if costs 
were out of line—and justly so. 

It is quite evident from a glance at the transcript of Schedule 
“A” that a ready calculation from this data of costs on the various 
flavors and sizes of goods produced would be impossible. In 
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SCHEDULE “A” 
Six Months ending 
March 31, 


1932 

Cost of Goods Sold 
Inventory of Raw Material Beg. 
Inventory of Goods in Process Beg. 
Raw Material Purchases 
Trucking Materials by Auto 

Total 
Less Inventory Raw Materials Ending 
Less Inventory Goods in Process Ending 

Total 

Cost of Material Used 
Direct Labor 
Indirect Labor 
Superintendence 

Total Labor 


Burden 
Fuel 
Gas and Electricity 
Water 
Repairs and Maintenance, Building 
Repairs and Maintenance, Machinery 
Laboratory Equipment 
Depreciation on Buildings 
Depreciation R. R. Siding 
Depreciation Machinery and Equipmert 
Insurance, Compensation, Factory 
Insurance, Buildings and Contents 
Factory Storage 
Factory Travel 
Freight on Parts and Supplies 
Manufacturing Taxes 
Night Watchman 
Cleaning, Miscellaneous Factory Expense 
Factory Breakage 
Factory Spoilage 
Factory Salvage 
Extraordinary Prod. Charges 
Total Burden 
Cost of Goods Manufactured 
Add Inventory Finished Goods Opening 
Total 
Less Inventory Finished Goods Closing 
Total 
Less Samples Shipped no Chge. 
Cost of Product Sold 
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the first place, no division of cost by flavors or sizes is indicated, 
and in the second place, there is no way of telling from month to 
month just what a reliable average of the fixed costs on a unit 
basis would be—or even which costs are fixed and which are 
variable. It is true that the company has prepared cost reports 
based on a full year’s operations, but it was a laborious task, and 
certainly when the job was completed the data was so old as to be 
of very little current value. All in all, this yearly cost report 
was very much of a post mortem. 

The control of expense and the ease and accuracy of figuring 
unit costs were improved in three ways: (1) reclassification of 
accounts into three new groups—material, variable expense and 
fixed expense, as contrasted with the old grouping of material, 
labor and burden; (2) departmental subdivision of the manufac- 
turing accounts according to the natural divisions of the process 
—syrup, bottling and steam; (3) the use of that unit most suitable 
to a given department as the measure of its efficiency rather than 
attempting to use one or two units as overall measures of the entire 
organization. 


Reclassification of Accounts 


An outline of the reclassification of accounts will be found on 
the following page. Let us consider first the three main new di- 
visions of the accounts, i.e., material, variable expense and fixed 
expense, and their relation to the problem of expense control. The 
variable expenses are those which are definitely under the control 
of the plant superintendent and which fluctuate more or less in 
accordance with the volume of business, They have been segre- 
gated in order that the superintendent may be charged and held 
accountable for only that which is his direct responsibility. 

The fixed expenses, on the other hand, are those which by and 
large are under the control, not of the plant superintendent, but of 
his superiors. In general these expenses go on regardless of 
the volume of business. It is true that some of them could be 
eliminated if the plant were shut down entirely. The minimum 
shut down cost, however, is of no particular interest since it is a 
quantity which can be calculated readily enough if occasion arises, 
and therefore need not be shown currently in the operating reports. 
This division of the accounts into variable and fixed has seg- 
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regated costs into two distinct groups: the items for which the plant 
superintendent is responsible and those for which his superiors are 
responsible. 

It may appear anomalous that material has not been included 
in the variable category when in reality it is one of the items vary- 
ing most directly with the volume of production. There are two 
reasons for this. The first is that two persons are responsible 
for the cost of the material entering the final product. The pur- 
chasing agent is responsible for price and the plant superintendent 
for the quantity used. Since the latter is almost entirely a mat- 
ter of formula, it would be manifestly unfair to charge the super- 
intendent with responsibility for the dollar volume of materials. 
By the same token this cost is the prime responsibility of the pur- 
chasing agent. Accordingly the material accounts are summarized 
both in physical units and dollar volume from the perpetual in- 
ventory already in use, the physical units serving as a measure of 
the efficiency of the plant superintendent, and the quotient of the 
two, or average price, as a measure of purchasing skill. The 
second reason for keeping material separate from the variable 
expense group is simplification of unit cost calculation. Material 
is the only item which varies with the flavor of the product. Con- 
sequently it was thought wise not to complicate the variable ex- 
pense group with a subdivision by flavors, which would have been 
necessary had material been included therein. 

The above classification of accounts simplifies the problem of 
controlling expenses immensely. The responsible party can now 
be held strictly accountable for the expenses which he controls. 
The number of hands through which the buck can pass is definitely 
limited. In addition, a step forward has been taken in the mat- 
ter of simplifying cost calculations. It is now known which costs 
vary with the volume of business and which do not. As a result 
it is possible to calculate average unit costs for the entire pro- 
duction (but not by flavors or sizes) for any given volume of 
business by simply adding the constant fixed expense to the total 
variable expense for the volume in question, and dividing by the 
volume to get the unit cost. 

It will be noted that the old “labor” and “burden” groups have 
been eliminated entirely by redistributing the accounts originally 
contained therein to either variable or fixed expense. 
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Departmental Subdivision and Departmental Units 


Material, variable and fixed expense accounts were subdivided 
each into three departmental sections: syrup, bottling and steam. 
This departmental grouping follows the natural divisions of the 
manufacturing process itself. Syrups of the required flavors are 
all prepared in a separate part of the plant and stored in large 
tanks until ready for use at the bottling machine. Thus all dif- 
ferentiation in cost by flavors occurs in the syrup department, while 
variations due to bottle size occur in the bottling department. The 
latter can be traced to two main sources: the amount of syrup 
used in the contents, and the speed of the bottling machine when 
working on bottles of different sizes. 

The company generates its own steam for heating, cooking and 
bottle washing purposes. In order to arrive at an equitable dis- 
tribution of this steam cost to the two production departments and 
the finished storage warehouse—the latter is a sales expense but 
is heated from the same boiler as the factory—the cost of gener- 
ating steam is accumulated under a separate heading, “Steam De- 
partment.” The total cost of the steam department is then ap- 
portioned to the other departments according to actual consump- 
tion, and appears in the accounts of the latter as an item steam 
cost under variable expense. 

Forms have been prepared for summarizing the costs of each of 
these three departments. They will be discussed in turn. 


Syrup Department Costs 


The summary of syrup making costs is shown on the following 
page. It has been prepared with the idea of presenting on one 
form both the data needed for adequate expense control and 
that needed for ready calculation of dependable unit costs. It 
will be noted that the main divisions of the report are material, 
variable expense and fixed expense. This feature gives that 
analysis of costs by organizational responsibilities which is required 
for efficient cost control. Parallel columns headed “Actual” and 
“Standard” are shown throughout the report. The purpose of 
these is to facilitate comparison of actual with budgeted perform- 
ance. 

The “gallon of syrup produced” has been chosen as the signif- 
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icant measure of production costs in the syrup department, and 
all unit costs shown in the summary have been expressed upon 
this as a basis. Of course any other unit of volume, such as liters 
or fluid ounces, would do equally well if found to be more con- 
venient. It is felt that a comparison of syrup costs based upon 
the gallons of syrup actually manufactured during the month in 
question will have far more meaning and will be a far more val- 
uable control tool than one based upon the volume of finished 
product sold, as has been the case heretofore. The futility of the 
latter comparison becomes apparent at once when it is pointed out 
that there is no definite causal relation between either the cost or 
the volume of syrup produced and the volume of finished product 
sold. A variation in inventory can occur here which vitiates any 
such relationship. If the reader will consider the variation in sales 
and production volume, this fact will be grasped quite clearly. 
When such a comparison is used, really good work in the syrup 
department appears at a disadvantage when sales dropped off, and 
vice versa. The ”buck” would be like the proverbial Rocky Moun- 
tain Goat—leaping in dizzy fashion from sales to production and 
back to sales again! It could never be brought to earth. 

Since material is the only cost factor in syrup making which 
varies with flavor, the differentiation of costs by flavors has been 
confined to the material section of the syrup report. It is con- 
templated that the charges shown in this section can and will be 
made directly, and not by any system of proration. Variable ex- 
penses in the syrup department depend almost entirely upon the 
total gallons of syrup produced regardless of flavor. Fixed ex- 
penses are independent of both gallons and flavor. With this in 
mind, the following illustrates the method of calculating a unit 
syrup cost on any particular flavor. The unit material cost for the 
flavor is obtained from the data in the summary by dividing the 
total dollars spent for material under that flavor by the gallons 
of the particular flavor produced. To this unit material cost is 
added the average unit variable expense cost (which is independent 
of flavor). This gives the total cost of producing the syrup less 
fixed expense. The latter can then be added in on any production 
basis that seems advisable. 
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Bottling Department Costs 

The form suggested for summarizing bottling costs will be found 
on the next page. It has been designed along lines similar to those 
used in the syrup department summary just discussed. The same 
division of costs into material, variable expense and fixed ex- 
pense, as well as similar provisions for comparing actual costs 
with the budget, have been included in order that bottling exepense 
may be controlled just as effectively as syrup expense. However, 
the problem of presenting the data in a concise manner suitable 
for figuring unit costs is oneeaty more complicated in the 
bottling department. 

Let us consider the material costs first, inasmuch as these are the 
most involved of the three. There are four kinds of expendable 
material entering the product at the bottling machine—crowns, 
labels, foil and charged water. Each of these has some peculiar 
characteristic in its use which renders it impossible to devise one 
system for tabulating the costs of all four. The unit cost of each 
item, however, can be based on the dozens of bottles filled without 
doing violence to the facts if proper cognizance is taken of other 
factors. 

As far as crowns and labels are concerned, the only appreciable 
variation (40% to 100%) in their cost is for the high grade line 
as compared with the popular line, the former being the more ex- 
pensive. Accordingly, a cost separation has been made upon this 
basis only, as will be seen by a glance at the summary. The vari- 
ation in the price of crowns is a real one and has its foundation in 
the fact that the high grade crowns are intrinsically more expen- 
sive than the popular ones. There appears to be no really good 
reason for the variation in the price of the labels, but it exists 
nevertheless. There are minor differences in the price of crowns 
according to flavor and in the price of labels according to both 
flavor and size, but since the differences are quite small it was not 
thought worth while to differentiate. Similarly, no cognizance 
was taken of the slight extra cost of putting a neck label on the 
larger size bottles. 

Foil is used only on certain flavors and sizes in the line. Where 
it is used there should be no variation in cost due either to flavor 
or bottle size. Accordingly it is necessary only to record the 
dozens produced of the items which are foiled, and from these 
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Materials 
iineerses Crowns Labels 
Crowns and Labels High High 
Grade Popular | Total Grade Populer Total 
Dozens Filled 
Material Cost 
Cost per Doz. Act 
Std 
Foil High Grade Popular 
= 
__j12 oz | 29 oz Specify sizes, etc. Total 
Dozens Filled (only 
those with foil) 
Material Cost 
Cost per Doz. Act __ a 
sta benny 
Charged Water Bottle Sizes 
8 oz | 12 oz] 14 oz | 26 & 29 oF Total Cost of 
Charged Water 
Dozens Filled — 
Liquid Content 
millions oz) Total 
Cost per Doz. Act Total doz 
Ste filled 
Liq. Cont. 
(millions oz) 
Variable Bottling Expense jAct |Std | Fixed Bottling Expense Act} Std 
Labor - Direct Depreciation - Bldg. 
Ind. (Inc. Clean. } Mach. 
Repairs - Building Labor - Supt. 
Machinery Watchman 
Power Insurance - Compensation 
Steam - Process Bldgs. & Mach. 
Heating Manufacturing Taxes 
Gas Heat 
Misc. Matls. (Wash water, 
lye, etc.) Total Fixed Bottling Exp. 
Breakage (Net) 
Spoilage (Net) Machine Rate Bottles per Min. 
2 spout 0 spou 
Total Var. Bottling Exp. Act | Std | Act] Std 
Var. Expense per Mach.Fr. 8 oz. 60 - 
Hours Operated : 2 spout 12 oz. - 60 
0 spout 14 oz. 60 - 
Total 28 & 29 oz. - 61 
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data and the cost of the foil figure an average cost per dozen 
foiled for the whole business. A table presenting the requisite 
data is included in the bottling summary. 

Carbonation of the water entering the product is considered 
to be an integral part of the bottling operation, and no separation 
of the expense entailed in preparing it is thought worth while other 
than the actual cost of the water and gas—the latter being the 
more important item. No attempt is made to account for differ- 
ences in charging which may be necessary for different flavors. 
If unit costs are to be figured for the various sizes, there should 
be some reasonably accurate method of prorating the cost of 
charged water according to the size of bottles. This may be done 
on the basis of total liquid content, the method being to calculate 
a cost of charged water per fluid ounce of product, and then con- 
vert this to cost per dozen bottles of the various sizes. This in- 
formation is also shown in the bottling summary. 

Having arranged the material accounts so that they can readily 
be used in the calculation of relatively accurate unit costs, let us 
turn our attention to the variable bottling expenses. The actual 
amount of variable expense incurred in any one month is, or 
should be, almost proportional to the number of hours operated. 
In the syrup department it was safe to assume that the gallons 
produced would be approximately proportional to the hours of 
operation since there were no real variations in the process other 
than in the material added. This is not the case in the bottling 
department. The two bottling machines operate at different rates 
on the different sizes of bottles. This being the case, the variable 
bottling expense is best expressed as cost per machine hour, rather 
than as cost per dozen bottled. A table in the summary entitled 
Machine Rates gives both the theoretical rate on the different 
sizes and the average rates actually attained during the month. 
This latter information is obtained from the superintendent’s daily 
operating report which shows both operating hours and idle hours 
—the latter classified by causes. Idle time due to lack of orders 
is not included when figuring plant efficiency. The comparison of 
the two machine rates, actual with theoretical, is an excellent 
measure of operating efficiency and a valuable control tool. 

Fixed expense will be commented upon after the following 
illustration of the use of both the syrup and bottling summaries 
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in calculating a unit cost. Suppose that it is desired to know 
the total unit cost of manufacturing the 8 oz. size of Popular 
Orange Ade. The unit cost for material entering the syrup is 
obtained from the data in the syrup summary by dividing the total 
dollars spent for material under Orange Ade by the gallons of 
Orange Ade syrup produced. To this is added the average vari- 
able syrup expense per gallon, also obtained directly from the 
syrup summary. Fixed expense is best left out for the present. 
The total material and variable cost of Orange Ade syrup per 
gallon is then converted to a cost per dozen 8 oz. bottles of finished 
beverage. 

The next step is to assemble the cost of the materials entering 
the product in the bottling department. Unit costs of crowns and 
labels per dozen bottles are found in the crown and label section 
of the bottling summary under the columns headed “Popular”— 
since Orange Ade is an item of the popular line. There is no 
foil cost since foil is not used on the 8 oz. size. The cost of 
charged water per dozen 8 oz. bottles will be found in the charged 
water section of the summary under the “8 oz.” column. The 
total of the above items constitutes the material expense of bottling. 
To this is added the variable bottling expense determined as fol- 
lows. The variable bottling expense per machine hour obtained 
from the summary is converted to a cost per dozen 8 oz. bottles by 
use of the data contained in the table entitled Machine Rates. 
Total material and variable costs for making the syrup and bottling 
the beverage is the sum of all the above items. 

Fixed expense so far has not been included. If the syrup and 
bottling departments are operating on equivalent production sched- 
ules, the fixed expenses for the two may be added together and 
subsequently treated as a single quantity. If the syrup department 
is operating at a higher production rate than the bottling depart- 
ment due to manufacture of syrup for sales or use at other plants, 
or vice versa, the fixed expense should be figured separately for 
each department. Whichever situation exists, fixed expenses can 
now be added into the total unit cost for 8 oz. Orange Ade on 
whatever production basis seems sound. This may be either the 
budget forecast of sales for the coming year or some variation 
thereof modified by the best current business judgment. 

It has undoubtedly taken longer to describe the above procedure 
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than actually to do it. In any event reliable unit costs are readily 
obtained, which are so set up that it is a simple matter to make 
allowances for price changes in the various cost items when esti- 
mating future production costs. Thus the company will always 
be in a position to know just where it stands when forming policies 
regarding selling prices. 


Steam Department Costs 


Steam costs have been organized as a separate group primarily 
because of errors which previously existed in the methods of allo- 
cating and distributing them. One boiler plant supplies steam 
for two purposes, heating the buildings and manufacturing. The 
finished storage warehouse occupies the major part of the factory, 
but in the former organization of accounts it was not charged with 
its share of the winter heating cost. The manufacturing depart- 
ments carried the entire burden. Some division of this cost was 
desirable, even though the basis for it might be something of an 
estimate. Another error which existed in the old system was the 
fact that old and broken cases which are used as fuel in the boiler 
plant were neither charged to the fuel account nor credited to “loss 
through breakage.” The amount of this material so used is con- 
siderable. 

The table on the following page illustrates methods both for 
accumulating and distributing steam costs properly. It will be 
noted that the same division of accounts into material, variable 
and fixed expense has been maintained here, and that the unit 
chosen as an efficiency measure for steam generation is the “pound 
of water evaporated.” This figure can be obtained without trouble 
since there is a separate meter on the water line leading to the 
boiler. (1 gallon of water weighs 8.33 lbs.) 

Wood from old cases which is used as fuel is priced at the equiv- 
alent coal cost, determined on a heating value basis as follows: 


Bituminous Coal (ash free) ......... 15,000 Btu/Lb. 
Bituminous Coal (as fired) .......... 14,000 ; 
Pine Wood er eee ie ees 9,000 sg 


The pounds of wood fired, which is determined from the average 
weight of a case and the number of cases fired, multiplied by 
9,000/14,000 (or 0.64) give the equivalent pounds of coal. The 
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STEAM DEPARTMENT COSTS 





Lbs. Water Evaporatea 





Materials Act] Std 


Fuel: Coal 
Wood 








Total Materials for Steam 





Per Lb. Water Evaporated 





Variable Steam Expense 


Labor: Direct 
Indirect (inc. Cleaning) 





Repairs - Buildings q 
Machinery ‘ 

Water 

Supplies 


Miscellaneous 





Total Variable Steam Expense 





Per Lb. Water Evaporated 





Fixed Steam Expense 


Depreciation - Buildings 
Machinery 
Insurance - Compensation 
Bldgs. & Machinery 
Manufacturing Taxes 
Night Watchman 








Total Fixed Steam Expense 








DISTRIBUTION 





Heating Steam 
Sales Expense 
Mfg. Expense - Syrup 
Bottling. 


Total Heating Steam 








Process Steam 
S¥rup Department 
Bottling Department 
Total Process Steam 

















Total Steam Cost 
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latter is priced at the current cost of coal, and the amount is en- 
tered as a debit to the fuel account of the steam department and 
as a credit to “Breakage.” 

In distributing steam costs two main divisions are made accord- 
ing to use——heating and process. The latter includes all steam 
‘except that used for heating the buildings. Heating steam is used 
only during the winter months, but its expense is considerable 
and should be properly allocated. From a study of the fuel costs 
and production records of the twelve months ended March, 1932, 
and assuming that heating steam is not used from April through 
September, it appears that heating steam during the winter of 
1931-1932 approximated 80% of the total amount used, and that 
process steam accounted for the rest. During the summer months 
the entire steam bill is for process steam. The above ratios are 
used when necessary for separating heating from process steam. 
They will not be far out of line so long as winter production 
schedules are not appreciably increased. Heating steam is allo- 
cated to the warehouse and the two manufacturing departments 
upon the basis of floor area occupied. Cubical volume occupied 
might be a better figure if it can be‘ obtained without too much 
effort. 

In allocating process steam expenses between the syrup and bot- 
tling departments, the distribution is made on the basis of con- 
sumption. This would be a difficult and expensive figure to ob- 
tain by direct measurement, but it is thought that a flat consump- 
tion charge of three pounds of steam (same as Ibs. of water 
evaporated) per gallon of syrup produced represents the facts 
sufficiently well. This charge is based upon the heat required to 
warm a gallon of syrup from 40° Fahrenheit to 160° Fahrenheit 
with steam condensing under 30 lbs. gauge pressure, plus an al- 
lowance for radiation losses and other uses of about 100%. 


Methods of Prorating Certain Costs 


All materials except water can be determined by direct charges. 
Labor, repairs and gas heat and similar items can all be accounted 
for by direct charges. Steam has been discussed at length under 
the Steam Department Costs. 

Water is considered a material when it enters the product, and a 
variable expense when it does not. Both the syrup and the bottling 
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departments use water both ways. In addition it is used in the 
generation of steam. The latter item, i.e., boiler feed water, as 
well as the total water consumed are metered. The difference 
between these two quantities must be allocated between the syrup 
and the bottling departments. It is suggested that the syrup de- 
partment be charged with water equal to twice the number of 
gallons of syrup it produces, half of this amount to be considered 
material and the other half variable expense. The water going 
to the bottling department is obtained by difference. Of this 
amount, the gallons which were used as charged water can be 
estimated from the production records and are to be considered 
as a material charge. The balance appears as variable bottling ex- 
pense under miscellaneous materials. 

Practically all of the power is used in the bottling department 
with a small consumption occurring in the syrup department based 
upon the gallons of syrup produced. The cost per gallon of syrup 
produced could best be obtained by installing a separate meter for 
a month or so in the syrup department, dividing the total current 
used by the total gallons produced. 

Building depreciation is charged to the proper departments on 
the basis of floor area occupied and whatever rate is deemed wise. 
Machinery depreciation is charged to the various departments upon 
the basis of machinery actually installed for use in the particular 
department, at whatever rate seems advisable. 

Compensation insurance is charged to the various departments 
upon the basis of cost, whatever that is—payroll, number of men 
employed, or number of man hours worked. Insurance on build- 
ings and contents is charged on the basis of cost. The building 
insurance can be prorated to the various departments upon the 
value of that part of the building which they are using. Machinery 
insurance can be handled similarly. Care should be taken to see 
that the sales department is charged with the cost of insuring the 
finished product stored in the warehouse. 

These are allocated in the same manner as the building insurance. 

The night watchman’s time is simply a substitute for insurance, 
and is prorated to the various departments upon a basis similar 
to that used for the cost of insurance on buildings and contents. 

Superintendence is divided between the two departments upon 
the basis of time actually devoted to each. 
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